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Water-in-oil emulsions and process for preparing same. 

^) A high internal phase water-in-oil emulsion comprises, 
in addition to water, a branched chain non-polar oil, a liquid 
emulsifler having an HLB value of from 1 to 7 and a special 
montmorillonite clay derivative which stabilises the emul- 
sion. The emulsion can optionally also include a source of 
magnesium ions which further enhance its stability during 
storage. The emulsion is particularly suitable as a cosmetic 
cream for topical application to the skin. 
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WAIEE--TK^OIL EHDLSIONS 

The' invention relates to ennilsions. More particularly, 
t3ae invention, relates to high internal phase x^rater-in-oil 
emulsions suitable for the preparation of cosmetic, 
pharmaceutical and other products and to methods for the 
5 preparation of such emulsions. 

By "high internal phase emulsion" is meant an emulsion 
in v;hich the vol\ime of the internal phase occupies at least 
75% of the total volume of the emulsion. 

Water- in-oil emulsions, other than high internal phase 
10 emulsions, have heen employed in the formulation of cosmetic 
and pharinaceutical ointments, emollient creams, lotions and 
the like. Hov/ever, while such emulsions can impart; 
desirable characteristics of water-repellancy to the skin 
and provide a means vfherehy fats, oils and waxes can he 
15 absorbed onto human skin, the use of such emulsions in skin 
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-breatment products has sometimes been precluded because 
they have "been implicated in toxicity, skin irritancy or 
excessive greasiness in use. The problem of instability 
has also limited the used of high internal phase water-in- 
5 oil emulsions in cosmetics and pharmaceutical products 
where storage stability is a pre-reguisite. 

A study \i7as accordingly undertaken to examine the 
instability of these emulsions and to establish means 
whereby stability could be improved. It was found, for 

10 example, that higjh internal phase water-in-oil emulsions 

containing as skin benefit agents a water soluble salt such 
as an organic lactate or a metallic sulphate dissolved in 
the aqueous phase, are stable for no more than a few days. 
Syneresis of the internal phase or even separation of the 

i5 oily and aqueous phases can then generally be seen as an 
accumulation of oil at the surface of the emulsion. 

G?his problem has led to the screening of many 
substances in a search for a stabilising agent whose 
incorporation in a product based on a high internal phase 

20 emxilsion would effectively extend the shelf -life of that 
product at normal storage temperatures. 

It has now been discovered that this problem of 
instability of the high internal phase emulsion on storage 
can be overcome by incorporation into the emulsion of a 

25 special montmorillonite clay derivative, and optionally a 
water-soluble salt. The high internal phase emulsions so 
obtained have good storage characteristics in that the 
water and oil phajses do not sepeirate when the emulsion is 
stored for at least three months, even at a "tropical" 

30 temperature of 50^0, or when subjected repeatedly to 

freezing at a temperature of -20^ and thawing at ambient 
temperature • of +20^0. 

These higjh internal phase eioulsions are accordingly 
suitable for u^e in the preparation of cosmetic and 

35 pharmaceutical products and the like, particularly for 
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topical application to hixDaaoQ skin, vhich avoid the afore- 
mentioned disadvantages in that they are non-toxic, non- 
irritating to the skin, not excessively greasy in use and 
which do not suffer from instahility on storage • 
5 It has also been observed that inclusion of the 

special montmorillonite' clay derivative in the emulsion 
xmexpectedly provides, a further benefit in addition to that 
of imparting a veiy high degree of stability to the 
emulsion after manufacture and during storage, and that 

10 it is enabling the emulsion to "break" almost instantly 

when appliedr topically to hxunan skin, thus enabling any skin 
benefit ingredient in the emulsion to be more readily 
available for uptake by the skin. 

Oaie stability imparted by the special montmorillonite 

15 clay derivative is all the more surprising when it is 

realised how intrinsically unstable are high internal phase 
water-in-oil emulsions. It is accordingly totally unexpected 
that the special montmorillonite clay derivative should 
exhibit, as we have shown, on the one hand stability of the 

20 emulsion in its container, while on the other hand allowing 
the emulsion to "break" when applied topically to the skin. 

Accordingly, the invention provides a high internal 
phase water-in-oil emulsion, characterised in that it 
comprises in addition to water: 

25 (a) a branched chain non-polar oil; 

(b) a liqiaid emulsif ier having an ttt.-r value of from 
1 to 7; and 

(c) a reaction product of a sodinm magnesinm- 
fluorolitho silicate trioctahedral montmorillonite 

30 clay and the quartemary ammonium salt having 

the formula: 



R 



CI" 



whe?© R represents hydrogenated tallow fatty 
acid radicals. 
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The invention also provides a process for preparing 
a liigh internal phase water-in-oil emulsion which comprises 

the steps of: 

(a) 7»T'"Tig the reaction product of a sodirm 

magne si\am~f luorolitho s ili cat e trio ct ahe dral 
montmorillonite clay and the quaternary 

ammonium salt having the formula: 

-I + 

R 
I 



CH^ — N — CH^ 

R 



CI 



where R represents hydrogenated tallow fatty 
acid radicals with a liquid emulsif ier havistg 
an TTT'T^ value of from 1 to 7 and a hranched chain 
non-polar oil to provide an. oily phase ; and 
(b) homogenising the oily phase with an aqueous phase 
comprising water and water soluble ingredients 
to provide a water-in-oil emulsion in \Axich the 
aqueous phase forms from 75 to 9896 hy volume of 
the emulsion and the oily phase forms from 2 to 
25% hy volume of the emulsion. 
The emulsion according to the invention consists of 
an internal phase which is aqueous and an esctemal phase 
which is oily. It should he explained that water-in-oil 
emulsions which are not high internal phase emulsions 
usually consist of from ahout 1 to 7^% "by volume of an 
aqueous phase dispersed in ahout 99 to 26% by volume of an 
oily phase. A water-in-oil emfulsion consisting of 74% 
volume aqueous phase and 26% by volume. oily phase 
represents the theoretical maxintum packii^ volume 
concentration of rigid monodisperse spheres of water as the 
internal phase in oil as the external phase. Hence, water- 
in-oil emulsions containing more than 7*% aqueous phase are 
>i'i g>i internal phase emulsions. 

The water-in-oil emulsion of the invention comprises 
from 75 to 98%, preferably 80 to 97% ^ volume of an 
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aqueous phase and from 2 to 2%, preferably 3 to 2056 l?y 
volume of an oily phase respectively. 

In order to obtain stable high internal phase water- 
in-oil emulsions, it has been shown necessaiy to select 
carefully the oil ingredient, the emulsifier and to employ 
a special montmorillonite clay derivative as a special 
emulsion stabiliser to enstire that the emulsions once made 
generally remain stable over an extended period of time 
The Oil 

.0.0 f ^ ^"^""^^ preferably be liquid at room temperatur 
(.20 C) and should be cosmetically and pharmaceutically 
acceptable. It is however also possible to employ waxes 
which can be solid at room temperature. The oil, other 
oily material and wax are herein referred to as "oil". 

The oil should also be non-polar and should contlin 
•branched chain alkyl groups. The preferred oils are highlv 
branched-chain mineral oils. 

Examples of preferred oils are (in deceasing order of 
preference): 

^10 ^12 isoparaffins such as ISOPAS L (Esso) 
Polyisobutene such as PAEEEAM (Nichiyu) 
Squalane such as COSBIOL (Laserson fe Sabetay) 

^(SSo) Sr^^g? ^^^'"^ ^--^ - 

^itS)°^^ ^""^ MABCHOL 82 (Esso) or CAEKATIOK OIL 

Petrolatxaa such as YASELUSE (Gerland) 

Hicrociystalline wax such as C3EEEWAX L (La Ceresine) 

Lanolin derivatives such as .MODULAJT (Amerchol) 

Oleic decylester such as OETIOL V (Henkel) 

Ethyl hexylpalmitate such as WICKENOL 155 

S6 *° gJg^«|cohol^_isooctanoa^ such as 

It is also possible to employ vegetable and animal 
oils, provided that branched-chain alkyl groups are present. 

THe quantity of oil in the emulsion is from 1 to 24% 
preferably from 2 to 15% weight of the emulsion 
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If the emulsion contains less than 1% oil, it is 
generally not possible to o^btain a stable water-in-oil 
emulsion, whereas if the emulsion contains more than 24% 
oil, then the emailsion v/ill cease to exhibit the special 
properties and characteristics attributable to a h i g h 
internal phase emulsion* 
The Emulsifier 

The emulsifier should be liquid at room temperature 
(20^0) and be cosmetically and pharmaceutically acceptable. 

Oaie emulsifier should have an HliB valbie of from i to 7, 
preferably from 2 to 6. 

Examples of suitable emulsifiers are (in decreasing 
order of preference): 

HUB Value 

AiOIACEL 987* (sorbitan isostearate) by Atlas 7 ' 

HOSTAPBAT KO JOOK. (mono-, di-, and tri- . • . ' 

phosphoric esters of oleic acid) by Hoechst 2.5 

IMWITOE 780K (glycerol monoisostearate) by 
Witco 5.7 

BISIJ 92 (polyoxyethylene(2)oleyl ether) by . 

Atlas . ^-9 

Iriglycerol monooleate by FVO International 4.0 

ABLACEL 80 (sorbitan monooleate) by Atlas ^.J 

AEEACEL 83 (sorbitan sesquioleate) by Atlas 7 

AELACEL 85 (sorbitan trioleate) by Atlas 1.8 

Decaglycerol tetraoleate by PVO International 6.0 

Decaglycerol octaoleate 1:^ TVO International '4.0 

SIMDISOL 92 (polyethoxylated(2)oley^ alcohol) 
by Produits Chimiques de la Montague Noire 6.7 

- The quantity of emulsifier in the emulsion is from 

0.5 to 10%, preferably 2 to 5% by weight of the emulsion. 

If the emulsion contains less than 0.5% of emulsifier, 

it is unlikely that the emulsion; if obtained, will remain 

stable" on storage, whereas if::the emulsion contains more 

than 10% of emulsifier, the stability of the emulsion can 

be adversely affected. 
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The special montmorillonite clay derivative 

The special montmorillonite clay derivative is a 
reaction product of a sodium magnesium - f luorolithosilicate 
trioctahedral montmorillonite clay and the quaternary 
ammonium salt having the formula: 

+ 



E 
I 

— N — CH-, 
^ j 5 



CI" 



where E represents hydrogenated tallow fatty acid radicals. 
10 This montmorillonite clay derivative is hereinafter 

* referred to as Qaartemium -IS Hectorite. An example of 

Quart ernium -18 Hectorite is EEaiTOME 58 available from 

National Lead Industries* 

The quantity of Quart ernium -18 Hectoritfe in the 
15 emulsion is from 0.1 to 10%, preferably O.I to 1% l^y weight 

of the emulsion. . . 

If the emulsion contains less than 0.1% of the 

Quartemium -18 Hectorite, it is unlikely that the emulsion 

will remain stable on storage, whereas if the emulsion 
20 contains more than 10?o Quarternium -18 Hectorite, the 

emulsion is likely to he too viscous to enqploy as a 

cosmetic or pharmaceutical product, particularly for topical 

application to the skin* 

Water 

25 The emulsion also comprises water. The quantity of 

water in the emiilsion is from 0.1 to 97%, preferably 60 to 
95% "by weight of the emulsion. 

If the emulsion contains more than 97% of water, the 
stability of the emulsion on storage is likely to be poor 

50 and syneresis can occur ♦ 

OptiongJ. emulsion stabilising ingredients 

The emulsion of the invention can optionally also 
comprise a source of magnesium ions which can serve not only 
tp provide an additional cosmetic benefit to the emulsion 

35 when applied topically to human skin, but also to further 



BNSDOCID: <EP 0047804A1J_> 



- 8 - 



0047§(^^, 



enhance the stahility of the emulsion duxing storage 
after nan\if actiire and "before use. 

Magnesium ions can preferably he provided hy incorporating 
into the emulsion a water soluhle salt of magnesium, such 
as magnesium sulphate. 

The quantity of magnesium sulphate in the form of the 
heptahydrate that can be incorporated in the emulsion is 
from 0.1 to 5%,prefer£itay0.1 to 2% by weight of - the 
emnilsion. 

If the emulsion contains less than 0.^% of magnesium 
sulphate heptahydrate, it. is unlikely that the stability 
of the emulsion will be improved beyond that due to the 
presence of the Quartemium -18 Hectorite, whereas of the 
emulsion containsmore than 59^ magnesium sulphate heptahydrate, 
it is unlikely that the stabilisation of the emulsion 
can be further enhanced. 

Cosmetica ll y and Pharmaceutic allv Active Ingredients 

The emulsion according to the invention can be employed 
as a vehicle for a wide variety of cosmetically or 
pharmaceutically active ingredients, particularly ingredients 
which have some beneficial effect when applied to the skin. 

The emulsion thus provides a means whereby such active 
ingredients can be diluted, preserved, conveyed to and 
distributed on the skin surface at an appropriate 

concentration. 

Especially preferred exanrples of active ingredients 
include inoisturisers such as: sodium pyrollidone carboxy- 
late, sodium lactate, lactic acid, triethanolamine lactate 
and sodium chloride - 

Examples of other active ingredients that can also be 
employed include sunscreen agents, germicides, deodorants, 
antiper spirants, healing agents. 
Functional Ad.iuncts 

The emvilsion according to the invention can also 
contain functional adjuncts for further controlling the 
properties of a pharmaceutical or cosmetic composition 
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15 



20 



25 



30 



containing the emulsion, Functional adjuncts include: 
antioxidants, propellants, solvents, humectants, 
thickeners and emollients. 
Preparation of emulsion 

The high internal phase vater-in-oil emulsions of the 
invention can "be prepared "by mixing the Quartemium -18 
Hectorite with the liquid emulsifier having an HLB value 
of from i to 7 smd the oil to provide an oily phase and 
subsequently homogenising from 2 to 25 parts T>y volume of 
the oily phase with from 75 to 98 parts T3y volume of the 
aqueous phase water and water soluhle ingredients to 
provide the enrulsion. 

The oily phase so prepared will comprise • from O^l to 
iO parts "by weight of the Quartemium -18 Hectorite, from 
0.5 "to 10 parts hy weight of the liquid emulsifier and 
from 1 to 24 parts hy weight of the oil.- . 

The aqueous phase will conrprise not* more than 97 
parts hy weight of water. 

It is to "be noted that the Quartemium -18 Hectorite 
will not normally impart any discemable thickening to the 
oily phase alone "but after emulsifi cation with the aqueous 
phase, the viscosity of the emulsion iidll increase to 
provide the stabilised emulsion. 
Product Forms 

The coErpositions of the invention can he formulated 
as liquid, for example products such as lotions for use in 
conjuixction with applicators such as a roll-hall applicator 
or a spray device such as an aerosol can containing 
propellent or a container fitted with a pump to dispense 
the product. Alternatively, the compositions of the 
invention can "be solid or semi-solid, for example powders, 
moulded sticks, creams or gels, for use in conjunction 
with an applicator such as a powder sifter or a stick 
applicator, or simply a tuhe or lidded jeo?. 

The invention accordingly also provides a closed 
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contadmer containing a cosmetically accepta'ble composition 
as herein defined. 

The invention is illustrated hy the following 
examples: 

Example 1 

This example illustrates a moisturising cream for 
topical application to the skin. 

This cream has the following formulation: 



% MAI 



.(a) hranched chain non -polar oils: 



(i) CAENATIOH OIL, (a light liquid 

paraffin availahle from Witco) 5^0 

(ii) Oleic acid decylester (CETIOIi V 

available from Henkel) 5*0 

(h) a liquid emulsif ier having an HIiB 

value of from 1 to 7 : 

Sorhitan isostearate (MCLACEL 987 

availahle from Atlas) 2,5 

(c) Qgartemium -^8 Eectorite : 

ESUTOME 38 (availahle from National 

Lead Industries) 0.5 

(d) MagXLesium Sulphate : 

MSS0^.7H20 0.5 

(e) LmoDient, moisturising electrolyte, 
preservations and perfume 13»6 

(f ) Water : 

deionised water 78.1 

The oils were mixed with the emulsif ier, the 
Qaartemiua -18 Hectorite and the preservative to provide 
the oily phase. 0!he aqueous phase containing water, the 
magnesium sulphate and the emollient and moisturising 
electrolyte was then added slowly at first and then more 
rapidly to the oily phase with stirring until an 
emulsion in the form of a white cream was obtained. The 
mixing step was carried out at room temperature, i.e. at 
ahout 23*^C. Pinally the perfume was distributed throughout 
the emulsion. 
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In order to test the stalDility of the cream, sanrples 
were stored at 25^0, 35^0, 42^C and at 50^0. After more 
than six months* storage, there was no sign in any of the 
samples of syneresis or "breakdown of the emulsion. 
5 Likewise, repeated freeze-thaw cycling from -5^0 to +42^C 
did not indicate any instaMlity in the product. 

The product was accordingly judged completely stahle 
and suitahle for sale to .consumers. 

When applied to the human skin, the product has a 
10 pleasant creamy texture, is easily distrihuted topically 

and "breaks" on contact with the skin. a?he release of the 
aqueous phase gives the consumer a pleasant fresh sensation, 
which is judged as signalling a moisturizing effect. 
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. Examples 2&3 
Examples 2 and 3 illustrate moisturising lotions. 

% w/w 



Ex.2 


Ex.5 


3 






5 


15 


15 


0.3 


0.4 


6 


6 


' 0.1 


0.1 


3 


3 


72.6 


72.5 



5 HOSTAEHAT EG 500 W 
IMWITOR 780Z: 
ISOBAR L 
BEKTOME 38 

Triethaaolamine lactate - 50%: pH 5-5 
10 (moisturising agent) 

Para P^"'"^ 

1 , 3-l5utylene glycol 
Water 

^^^propyl p-hydroxybenzoate . 

15 The oil is mixed with the enrulsifier, the Para P 

added and dissolved at a temperature of 60-70°C. The 
BENTOHE 38 is then added to provide the oily phase. The 
aqueous phase containing the lactate and the glycol are 
heated gently at 45-50°C. Finally, the emulsion is prepared 

20 after cooling by emulsifying the aqueous phase with the oily 
phase to provide a water-in-oil emulsion at a temperature no 
higher than 50° C 

Ecam2l£_fL 

An emulsion having the following formulation as a 
25 f\arther example of a skin moisturising lotion for topical 
application is prepared 1:^ the method described for 
Examples 2 and 3. It contains the following ingredients: 
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Ing:redients 
( HOSTAEEAT KO 300 H - ex Hoechst 
> LYTOL - ex Vitco 
C Para P - ex Ehone Poulenc 
^ EENTOHE 38 

( Sodium pjrrrolidone carboxylate (Wa PC) 
C (moistru?ising agent) (50% in water) 4 

( l^-'butylene glycol ^ 
( Collagen hydrolysate ^ 

( ^ 0.2 

( Water 

Perfiome 



0 - Oily phase 
A - Agueous phase 




71 
0.2 



Examples 5 to 7 
These emulsions illustrate the fonnulation of 
moisturising creams for topical application to the slcin: 



4 
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Example 8 

Olhis example also illustrates the formulation of a 
moisturising cream for topical application to the skin: 
Ingredients %_w/w 
HOSTAFffAT EO 300 U 3 



LYTOL 



5 



MBCHOL 82 3 



CEHEMAZ L 
MODDLAN 
10 > EABA P 



0.2 

1 
1 



EE2ia?0KE 38 2 

Ha PC (50%) /|. 

1,3-bu-t^lene glycol 5 

^ V Collagen hydrolysate 5 

15 > BTa glutamate 2. 

( PAE^ P 0.2 

( 71-3 

Perfinae 0.2 

Example 9 

20 This example also illustrates the formulation of a 

moisturising cream for topical application to the skin: 

Inpyedients % ^/^ 

( Eosa?ApaAT EO 300 E 3.5 

^ ISOPAE L 3 

25 C PASLEAM 5 

O ? CEEEWAX l 0.2 



IfODDIiAE 



1 



PAEAP 0.1 
BENTOHE 38 

30 ^ Ha PC (50?6) /|. 

Glycine 5 

^ PARA. M 0.2 

Water 71.3 

Perftme 0.2 



BNSDOCIO: <EP_0047e04A1_L> 



-16 - 



GLAmS 

1. A high internal phase water-in-oil emulsion, 
characterised in that it comprises in addition to water: 

(a) a tranche d chain non-polar oil; 

(h) a liquid emulsifier having an HI£ value of 
from 1 to 7; 

(c) a reaction product of a sodium magnesium - 

fluorolithosilicate trioctahedxal montmorillonite 
clay and the quartemary ammoniTam salt having 
the formula: 



E 
I 

5 J 5 



01' 



where E represents hydrogenatedL tallow fatty 
acid radicals. 

2. An emulsion according to claim 1, characterised in 
that the reaction product of the sodium magnesiim - 
fluorolithosilicate trioctahedxal montmorillonite clay 
and the quart emary ammonium salt f oarms from 0.1 to 10% 
hy weight of the emulsion. 

5. An emulsion according to claim 1, characterised in 
that the reaction product of the sodium magnesium - 
fluorolithosilicate trioctahedxal montmorillonite clay 
and the quarternary ammonium salt forms from 0.1 to 1. 
hy weight of the emulsion. 

Z|.. An emulsion according to claim 1, 2 or 5, characterised 
in that the water forms from 75 to 97% ty weight of the 
emulsion. 

5, An emulsion according to any preceding claim, 
characterised in that the oil foims from 1 to 24% hy 
weight of the emulsion. 
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6* An emulsion according to any preceding claim, 
characterised in that the emnlsifier forms from O.5 to 
10% by weight of the emulsion. 

?• An emulsion according to any preceding claim, 
characterised in that it comprises from 75 to 98% hy 
volume of an aqueous phase. 

8. An emulsion according to any preceding claim., 
characterised in that it comprises from 80 to 97^ "by 
volume of an aqueous phase. 

^m An emulsion according to any preceding claim, 
characterised in that it comprises from 2 to 25% "by 
volume of an oily phase. 

10. An emulsion according to any preceding claim, 
characterised in that it comprises from 5 to 20% hy 
volume of an oily phase. 

11. An emulsion according to any preceding claim, 
characterised in that it additionally comprises magnesium 
ions. 

12. An emulsion according to claim 11, characterised 
in that the magnesium ions are derived from magnesium 
svilphate . 

13. An emulsion according to claim 12, which comprises 
from 0.1 to 5% by weight of magnesium sulphate hepta 
hydrate. 

14. An emulsion according to claim 12 and 13, which 
comprises from 0.1 to 1% "by weigiht of magnesium sulphate 
hepta hydrate. 
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An emulsion according to any preceding claim, 
characterised in that it comprises weight of the 
emulsion: 

(a) fron 2 to 15% of a hranched chain non-polar oil; 
(h) from 2 to 5% of a liquid emulsifier having an 

HIB value of from 1 to 7; 
(c) from 0.1 to 10% of a reaction product of a 
sodium magnesium - f luorolithosilicate 
trioctahedral montmorillonite clay and the 
quartemary ammonium salt having the formula: 

_ + 

E 
I 



CHj—N— CE3 



CI 



Cd) 
(e) 



vhere E represents hydrogenated tallow fatty 
acid radicals; 

from 0.1 to 5% of magnesium sulphate hepta 

hydrate ; and 

from 60 to 95% of water. 



16. An emulsion according to any preceding claim and 
suhstantially as descrihed in any of the Examples. 

17. A process for preparing a water-in-oil emulsion 
according to any preceding claim, characterised in that 
it comprises the steps, of: 

(a) mixing the reaction product of a sodium 

magnesium - f luorolithosilicate trioctahedral 
montmorillonite clay and the quartemary 
ammonium salt having the formula: 

+ 



E 
I 

— U — CH^ 



CI 



where B represents hydrogenated tallow fatty 



BNSDOCID: <EP_0(M7e04A1J_> 



00 



acid radicals vrith a liquid emulsif ier having 
an mJB value of from 1 to 7 and a branched 
chain non-polar oil to provide an oily phase; and 
homogenising the oily phase vd.th an aqueous 
phase comprising water and water soluble 
ingredients to provide a water-in-oil emulsion 
in which the aqueous phase forms from 75 to 98% 
by volume of the emulsion and the oily phase 
forms from 2 to 259^ by volume of the emulsion. 
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